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RFID (RADIO FREQUENCY IDENTIFICATION) AND IC CARD 

BACKGROUND OF THE INVENTION 
The present invention relates to a radio frequency 
5 identification (RFID) and an IC card for the RFID, and more 
particularly to an RFID and a contactless IC card containing 
the same for receiving power and information from an external 
apparatus and for transmitting information to the external 
apparatus on a contactless basis. 
10 An RFID is used as a tag, for example, and an IC card is 

a kind of the RFID. 

I„ a conventional RFID such as contactless IC card and the 
like in which power is received f rom an external apparatus and 
signals are Interchanged with the external apparatus on a 
15 contactless basis, an AC wave received by an antenna coil is 
rectified and smoothed and then supplied to internal circuits 
through a series regulator . Recently . however , for the purpose 
Of widening a working voltage margin, there has also been used 
a method of supplying power only by providing a limiter circuit 
20 for high voltage resistant protection after rectification and 
smoothing, without using a series regulator in which a voltage 

loss is inevitable. 

AS a power-on-reset circuit for maximising a working 
voltage margin, it is common practice to use a hysteresis circuit 
25 having a two-stage structure wherein, for countermeasure to 



dynamic load variation by internal circuits, a reset voltage 
is given at a level of a logic working guarantee voltage in a 
steady state and the sum of the logic working guarantee voltage 
and a voltage for compensating for a voltage drop due to dynamic 
load variation is used as a power-on-reset release voltage. 
This circuit scheme is disclosed in Japanese Patent Laid-open 
(Kokai) No. Hei 10-207580, for example. Further, in Japanese 
Patent Laid-open (Kokai) No. Hei 8-30752, there is disclosed 
a circuit arrangement of a contactless IC card using a series 
regulator wherein, for compensating for a voltage drop in 
operation of a CPU contained in the IC card, a dummy load 
corresponding to a CPU operation load is applied before release 
of power-on-resetting and the dummy load is removed at the time 
of release of power-on-resetting. 

SUMMARY OF THE INVENTION 
The above-mentioned circuit arrangement disclosed in 
Japanese Patent Laid-open (Kokai) No. Hei 8-30752 is 
disadvantageous in that there is difficulty in application to 
RFID in which dynamic impedance variation by such means as 
intermittent load operation is used for communication from an 
IC card to an external apparatus (this kind of technique is 
defined in ISO 10536 and ISO 14443) . Although it is possible 
to apply this circuit arrangement to RFID by superimposing a 
communication load on the dummy load, there arises a problem 
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BRIEF DESCRIPTION OF THE DRAWINGS 

^ T i,ic:tration showing a part 
FIG. 1 is a diagrammatic xllustrati 

mounting arrangement on an IC card; 

2 is an IC card circuit bloc, diagram. 
.... 3 is a diagram showing a reference example o. a 

modulator part in an IC; 

4 is an operation timing chart of each part 

circuit structure shown in FIG. 3; 

. i. a diagram .r detailed description o»C power 

.itage variation in connection Wit. tne timing Chart .own. 

4- ^-F rhe present invention; 
^referred embodiment of the pre 

L . is a diagram .or detailed description o. OC power 
.oltage variation in connection wit. tne timing cnart .own in 



FIG. 6; 
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. is a diagram .or detailed description o. OC power 
.Itage variation in connection Wit. tne timing cart .own rn 

FIG. 7 ; and ^ rr in 

. is a diagram showing a modulator part rn an 

another preferred embodiment of the present invention. 
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DETAILED DESCRIPT ^33cribed in detail by 

H- invention will now be descri 
The present xnventi drawings. 
• reference to the accompanying 
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shown in this fig internal structure 
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. , a predetermined £re<,uency , received by 
R„ AC »ave having a pred <,„„verted 
coil 3 from the external apparatus, iS 

the antenna coil J i circuit 4 in the 

V, a rectifying-smoothing circuit 
into DC power through a rect 
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. Itaae level corresponding l:o an upper 
^- o Then, at a DC voltage leve 
ICchxp2. Then, 5 f,, overvoltage protection , 

limit imposed by a limiter cxrcu ^....hile , 

1 ^ «H to each internal circun^s 
the DC power is suppled to ea _ ^ ^^^^^^^^ 

----- -*^^^^"rr: 

-rf^<?et circuit / • 
for .he po«er-on-rese ^^^^^^^^ ^ 

■ » ■ „ a data comnunication circuit 
circuit in a data AC »ave received by 

...et state to enter an active ^ , ,,„,,ator 

,1 3 is fed to a demodulator cl 
,.e antenna coil ^^^^^ ^ ^„,,33or 

„ circuit 61, which then .eneratea 

• =>! thus generated, a resei: ^ 
e. .in, the Clcc. -^^2l..^r. the proce.cr S .ith 

the Proceaacr Sis supplied »ith 

predetermined ti.in,. ■ apparatus is 

• „»i information from the exx. 
the reset signal . mx ^^^^ _ 

.V,. IC card 1 through phase modulation 
,5 received hy the XC .^modulated .y the 

clock generator circuit 61, and 
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information xs supplied t 

" :::r :r— • - ::: " ' 
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p.^detennined frequency . modulator 

1 -F ora the processor o ^ 
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64- FETs 9 and 10 are tors 11 and 12 disposed 

,5 to intermittently turn on-off resistors 
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.0 operations of a reference e.a^ple 
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a reference example. 
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an impedance control p,„er-on-reset circuit 
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. -.h a Q (output) terminal of the flip-fl°P 
is connected with a Q loutp 

■ .1 of the exclusive-OR circuit 64b is 
and an output terminal of the 

■ the FETs 9 and 10 used as 

connected v,ith gate terminals of 

.„i.chin. elements. « a point of time »hen an input to th 
C.K terminal is changed from a low level to a high le.el th 

.rom the processor S connected with a 0 <data input, termm 
,3 cutput through the 0 terminal, therefore, until a cha e 

. ^h. O terminal remains at a low level , 
occurs in the data sxgnal , the Q term 

• n.l is fed in intact state to the output 
and the carrier sxgnal xs fed 

KAb in a state that the 
terminal of the exclusive-OR circuit 64b. 

data Signal has a high level, an in.erted Signal Of the carrie 

e4b. conseguentl., according to a level of the data signal, 

S . . fi4 acts to perform phase inversion xn 

15 the modulator 64 acts t^o f 

synchronisation with the carrier signal. 

..e .ETS 9 and 10 used as switching elements turn on when 
a gate input level is high, and the. turn off when the gate in.t 

.0 11 and 1. connected with the terminals of the antenna coil 
grounded to decrease impedance in the IC 2. 

. presents an operation timing chart of each part 
..scribed above in a situation where, after the start of 
,.,h-f reguenc. .C power suppl. from the external apparatus . 
. progress of .C power supplv voltage is made up in a condition 
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. supply voltage, slightly exceeding a 

high-frequency AC power supply 

power-on-reset release voltage. 

.3 can .e seen .ro. this ti.ing Chart, after release. 

•^.^ion is intermittently applied 
resetting, a load for conununxcat.on 

coil terminals in conventional arrangements . 
5 to the antenna coil terminer 

. it is required as an indispensable 

the power-on-reset circuit, it is r q 

. h^/steresis characteristic, i.e., a 
condition to provide a hysteresi 

n nn a reset release voltage level 
changeover function for selecting a reset 

or a reset voltage level for guaranteeing 
at the time of power-on or a reset 

,0 operations after release of resetting. 

. 5 the following describes details 

With reference to FIG. 5, tne 

^ , r-i se of the DC power supply 
of operation behavior at the time of a rise 

voltage indicated in FIG. 4. 

.3showninFIG. 5, a reset release voltage m the 

. reset circuit must be higher than the sum of a logic 
,5 power-on-reset c _,,.cltage after the start of 

working guarantee voltage (a reset 

• ^ .nd a drop-down voltage due to a load 
circuit operation) and a drop 

• .-on The drop-down voltage is given 
resistance for communication. The dr p 

... of an error in fabrication process 
to have a value inclusive of an erro 

• .oad resistors and variation with temperature 
20 of communication load resisto 

an IC working range is narrowed due 
thereof. That is to say, an IC w 

• of the power-on-reset circuit as the 

to the characteristic of the p 

malspensable condition regardless of effective 

Ln, »i.. reference « e. , and . ..e .oUo„in. 

. descri.es operations of a modulator and peripheral circuits 



. f in a preferred embodiment of the present invention. 

thereof m a prexej. j-c=v^ 

P,.. 6 Shows a detailed structure of the modulator S4 and 
an impedance control circuit according to the preferred 
emljodiment of the present invention. 

X„ this circuit arrangement, a power-on-reset circuit is 

^^^•n T e a simple circuit 
after the start of circuit operation, i.e. , a 

configuration can be provided. 

„nen a DC power suppl. voita.e reaches a predetermined 
. reset release voltage level, a power-on-reset signal from the 

on reset circuit 7 connected with an R (reset input, 

power-on-reseT: 

. 1 of a flip-flop 64a is made to have a low level , causing 

terminal or a tiip j--»-^ir^ 

the flip-flop 64a to be put in an active state. 

K9 is also put in an active 
The carrier generator circuit 62 is als 

1 ThP^ carrier signal thus 
15 state to generate a carrier Signal. The car 

..nerated is applied to a CLK (cloc. input, terminal of the 
.iip-f lop 64a and an input terminal of an e,clusive-0. circuit 
e4b The other input terminal of the exclusive-OK circuit S4b 
is connected to a 0 .output, terminal of the fliP-f-P "a 
„ through an inverter 64c. and an output terminal of the 

e.clusive-C. circuit 64b is connected with gate terminals of 

, o ,„d 10 used as switching elements. At a point of 

the FETs 9 and iu useu cio 

.i.e when an input to the C.K terminal is changed from a low 
i.vel to a high level, the f lip-f loP -a operates so that a level 
.5 state Of a data signal from the processor S connected with a 
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•nal is output through the Q terminal. 

Therefore, until a cn^"'! ,nd the 

. 1 of the inverter 64c regains at a high level, and 

^^^^^^ of 

^_arrier signal is inverted and lea 

. ,t64b in a state that the data srgnal 
.he exclusive-OR circuit 64h . 

h.s a high level, the carrier Signal IS output as 1 

.he output terminal of the e.clusive-OH circuit 64.. 

. . level of the data signal, the 
conse^entl., according to ^^„^,„„,....o„ 
modulator 64 acts to perform phase inversion 

' - ^^^^^ 3„,„,,„, ...ents turn on »hen 

The FETs 9 and 10 usea a 

^ . .he FETS 9 and 10 turn on, the resistors 

levelislow. Thus , when the FETs 9 a 

..d with the terminals of the antenna coll 
11 and 12 connected with tn 

.re grounded to decrease impedance in the XC 

, presents an operation timing chart of 

described above. 

■ r^y^^-rt the present 
.3 can be seen. fro. this t...ng Chart, t 

•^es a circuit arrangement in which a load for 
invention provides a circu 

lied to the antenna coil terminals at 
20 communication is applied to th . • ^ it is 

in the power-on-reset circuit, it 
time of resetting. In P ..aracteristic . 

therefore not required to provide a hysteres 

. detailed description of operation 
FIG 8 is a diagram for detailed a 

. of a rise of the DC power supply voltage 
behavior at the time of a rise 
25 in the timing Chart Shown in FIG. 7. 



.3 sho»„ in .XG. B, a rase, release voXta.e in .he 
,.„er-cn-rese. cir=.i. is su.s.an.iaiiy e,ua. « a ic.ic wor.in. 

„,eration,. X.ere.^re., no su.s.an.iai adverse e«ec. .a.es 
p..ce aue .o an error in fabrication process o. oo^unica.ron 
ioa. resistors, variation «itn temperature thereof, .esi.n 
.„.if ioation thereof , .esi.n modification of the antenna co. . 
impedance variation in a transmission s.stem inciuain. the 

Thus it is possible to ensure a maximum 
external apparatus. Thus, it i P 

of a working voltage range in the IC. 
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. FIG 9 there is shown a partial circuit 

Referring to FIG. 

r^T^ferred embodiment 
structure in an IC according to another prefer 

£* of the present invention. 

^ a .h. FETs 9 and 10 and the resistors 11 and 12 

In FIG; 9, the FETs y 

o described in the foregoing (explained in 
perform operations as descriDea 

description in connection with .l.S . 3 and „ . .n O. circui 
..a is provided between an output terminal of the modulator 

the data communication circuit e of the IC . as a switch 
operation signal source and the gate terminals of the .KXs 

.sanotherinputtotheOKcircuite4d, a po„er-on-reset 
.ignal is applied from the power-on-reset circuit , . There rs 
p.ovided a circuit arrangement in which an output of the 0. 
...cuit has a high level when the power-on-reset signal .s 
.igh regardless of an output level of the modulator Thus, 
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at the time of resetting, the resistors 11 and 12 are grounded 
to decrease impedance in the IC 2. That is to say, it is not 
required to provide a hysteresis characteristic in the 
power-on-reset circuit. A maximum of a working voltage range 
in the IC can be ensured by establishing a reset level at a 
circuit working guarantee voltage. 

According to the preferred embodiments of the present 
invention, it is not required to use a complex reset circuit 
in the IC. Further, only a logic working guarantee voltage is 
a required condition for establishing a reset voltage level, 
and there occurs no adverse effect due to impedance variation 
in the transmission system including the external apparatus. 
Therefore, an RFID having general versatility higher than 
conventional RFIDs can be realized at low cost. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be 
considered in all respects as illustrative and not restrictive, 
the scope of the invention being indicated by the appended claims 
rather than by the foregoing description and all changes which 
come within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 



